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Eacpfinxneatal Data 

The movnne coirq>oiieiit8 were niixed «nd dispersed imder the below-mentioiied 

conditions. 

Alumma 

(SUMICXDRUNDUM AA-03 ftwn Sumitomo Chemical Co. Ltd., average primary 
pardcle di«»eter of about 0.3 jxm, ««stWty of notleas to lO" 0 cm, and pH of fiom 8 to 9) 

0.52 g 

Wetting dispexsant 
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(BYK-P 104 &om B YK. Ckemie^ solution of unsaturated poIyDazbox}4ic acid polymer, 
add value of about 180 

mgECOH/g, and solid content of SO %) 

Cydoliexanone 318 g 

(in a case of solid cosLtent ofAVo) 

14,1 g 

(in a case of solid content of 48 %) 

(jn a case of soHd content of 10 %) 
The dispersing conditions were as foilows* 



Dispersion condition 


Dispersii^ device 


Solid contmt of 
dispersion 


Dispersing time 


A 


Ball mill 


48 % 


24 hours 


B 


Ball mill 


4% 


24 hours 


C 


Stiircr 


4% 


6 days 


D 


BeadmiU 


10% 


20 mimirAs 


F 


Bead mill 


10% 


1 hour 


F 


Ultrasonic 
dispersing 
znachine 


4 % 


30 minutes 


G 


Ultrasonic 
dispersing 
machine 


4% 


2 hours 


H 


Ultrasonic 
dispersing 
macbine 


4% 


6 hours 



Evaluation method 

Eaxh of the dispersions prepared above was contained in a test tube and was allowed to 
settle iq) to 100 hours while the hei^t (Ho) of die clouded portion, winch is illustrated in FIG. 
11, was measured at regular ixitervals. The results are shown in FIG. 12. FIGs. 1 1 and 12 are 
attached herewith and incoxporated by reference into the Declaration. 

It is clear from FIG. 12 that the height of the clouded portion of the dispersions 

prepared witfi a ball mill is long^ than those of ttie other dispernons prqpared wife other 
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di^ersiz^ devices sudi as a stirrer, a bead nrDI and an ultrasonic dispensing machine. Namely, 
the precipitating speed of the jSUer in flie dispersions prepared by ball miffing is slower tban 
those in the cases using the other dispersions, i.e., the dispersions prq>ared with ball TniHtr^g 
have good dispersion stabifity. 

Hie present invention is that an organic compound having a specific add value is 
adsOTbed to the surfice of a filler, and tiiereby the wettabiKty of the faio- is enhanced while 
contact among the filler particles is limited, resulting in prevention of aggregation pf flse filler 
particles. 

By using this techniqoc of the presoit invention, a filler can be finely dispereed while 
Ihc dispdsion has good dispersion stability. In contrast, when a fill^ is dispersed (le,, 
pulverized) with a bead mill or an ultraviolet dispersing machine, whidh can ^ply a strong 
force to the filler, die pulverized fiUer particles have an active sar&ce. However, it is 
considered that an organic compound having a specific acid value carmot be fully adsorbed to 
the active surface. When a filler is dispersed with a stinrer, the filler is hardly pulverired (Le., 
ttie aggregates of the filler are hardly dissociated). Therefi^r^ an organic compound cannot be 
fiilly adsorbed to the suriSace of each particle of the filler, and thereby the dispeisibility of the 
dispersion carmot be improved. 

Si contrast, when afiller is dispersed widi aballmiU, the filler particles are gradually 
pulverized (like dissociating aggr^atcs of flic filler particles) because a relatively weak force 
is q>pKed thereto. In addition, aH ttie filler particles are almost uniformly pulverized and 
dispersed in the dispersion, and therdjy an organic conspound is securely adsorbed to active 
suriaces of the pulverized filler particles, resulting m enhancMient of tiie wettability of the 
filler- In addition, contact among flic filler particles is Ihrdted due to steric hindrance, and 
Aereby the disposing stability of the dispersipn can be dramatically ixnproved. 



2. Effects of ahimi^Hy^T 

The following components were mixed 
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Alumina 1.26 g 

(SUMICORUNDXJM AA-03 from Sumitomo Chemical Co., Ltd., averse primary 
paxticle diamet^ of about 03 (im, resistivity of not less than 10^^ Q cm, and pH of from 8 to 9) 

C^lohexanone 19.74 g 

/ 
/ 

The ixuxtcireiw dispersed xvxth aball noill while changingllie diameter and material of 
the balls as follows. 

The dispensing conditioiis were as follows. 



Condition 


Material of ball 
(weig^ othaHI) 


Diameter of ball 


Solid 

contoitof 

disposion 


Dispersizig lime 


I 


Zacoraa. 

(PSZ) 
(96-100 g) 


S mxn 


6% 


2 hours 


J 


Ziiconia 
CPSZ) 
(96-100 g) 


Smm 


6% 


4days 


K 


Zirconia 

(PS2) 
(96-100 g) 


5mm 


6% 


27 days 


L 


Zirconia 

(PSZ) 
(96-100 g) 


10mm 


6% 


4 days 


M 


Alvanina 
(73g) 


5mm 


6% 


4days 


N 


Alumina 
(73 g) 


IQmm 


6% 


4days 


0 


Glass 
(47-50 g) 


Smm 


6% 


4days 


P 


Agate 
(47-50 8) 


10mm. 


6% 


4day5 



Evahmtion method 

Each of the dispersions mentioned above was contained in a test tube and was allowed 
to settle up to 100 hours while the height (He) of the clouded portion and tbe hei^ (Hp) of the 
precipitate, which are illustrated in HO. 1 1, was measured. The results are shown in HGS. 13 
andl4. FIGs. 11*15 are attachedherewidiandincoxporatedbyxeferettce into the D 



NO. 0923 P. 5 
A NO. 075 'P. 19~ 
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The following can be understood from HGs, 13 and 14. (X) When ziroonia balls (PSZ) 
are iiscd for a baU mill, the fiUer in ihe res»Utant diq»e^ 

diq»cision has poor dispersion stabiHty. As the dispeasrog time is increased, the hei^t (He) of 
&e donded portion is increased but the hci^ (^) of flie ptecipilate is also increased. 
Hieiefiwe, it is considered fliat tibe filler particles aggi^ate. 

(2) When a glass ball and an agate ball are used for a ball mill, the fiUcr in the resultant 
dispersion precipitates r^idly. Namely, fbs dispersion has poor dispeision stability. 

(3) la contrast, when ahmiina balls are used, Ifae hei^ (He) of liie clouded portion is 
relatively long and die height (E^) of the predpilale is relatively short compaicd to &e other 
cases. Namely, the diversion has good dispersion stability. 

Thns, even i^en a baU miU is used, the dispersibility and dispersion stabifity of ^ 
resultant dispersions greatty change depending on die dispstaon media (Le.,^^ Ihe reason 
iherefin- is not deteanmed but is considered to be fliat the powdeB generated by abrasion of the 
dispersmg media influence fte dispeisibility and diqiersion stability of the resultsmt dispasion. 

HG. 1 5 is a gr^ fflustiaring the ratio of fte weight of powdeis g^eiated by abrasion 
of the dispersing niedU to die original wdght of die balls, T^iiich is detennii^ 
difftaence between (he wdghts of the balls before and after die diq»ersing operation. It is clear 
from FIG. 15 that a considerable amount of ball powders are tnoluded in the resultant 
dii5)ersi<Hi regardless of the balls used, and die dispeision stability of flie dispersions greafly 
changes depcndmg on die materials of the balls. Wbum an alumina bafl is used, the dispersion 
stabihty of the dispersion is hardly influenced by the generated bafl powdesrs, raflwx dje 
dispersion stability is improved. 

As a result of dus experiment, it is found that by dispersing a filler with a ball mill 
using an ahmrina ball, not only the fiUer can be finely dispersed, but also die dispersion 
stability ofdie dispersion can be improved. This is because an organic compound is weH 
adsorbed to die surface of Oe pulverized filler, and dieteby die dispembilily and diversion 
stabiKtyofaewsuItantdispersioncanbefanpioved. Since the fillra is weU dispersed in die 
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n^tMt photoreceptor, occiorenoe of the problem in that 



can 



baprovented. 

Nan»ely, by prq^aring a coatiiig liquid using a baU mill coattining an atnmnabaU as 
iecitedm,Cl23m 27, the effects of ^eprtsent invention can be weU produced. 



4. ThcundersiinedpetWonerdectamfbitiietftftfaUst^^ 
otmtaowledge arc true and that all statements made on infonnaJion andbdief ate believed to 
betnu; endftatberthat fljese statexnentB wwemade withflieloiaw^ 

statemems and the like so made arc punishable by fine or imprisonment, orlK^imder Section 
1001 of Title 18 of the United States Code end that such wHfiil fkl«» Statements msy 
jeopardize die yalidiiy of this ^Hcation or any patent issuing thereon. 

5. Pmlher dq[>oneiit saiflinot. 



Customer Number (^^(Ut^iS^^ ' ^-^^ 

22850 Date 

T«LC7Q3) 413^000 
I^C703) 413-2220 
(PSMMNa7A)5) 
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FIG, 11 
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FIG. 12 






Condition A 




Condition B 




Condition C 




Oond it bn D 




Condition E 




Condition F 




Condition G 




Condition H 



10 100 1000 

preservation time <hrs) 



Page 8 of FN200414788 letter 
dated December 9, 2005 



2m^m 9B 9i|03^) RICOH-RTR SYH 



NO. 0470 P. 9 



RICOH 



FIG, 13 
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Ratio of weight of powder generated by abrasion of 
balls to orieinal weight of the balls 



0.2 



Q4 



0.6 



Q8 



(.%) 
1 



PS2<t>5(2hrs6%) 
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